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ShapeElement 

+lnvalidate(in absoluteShapeBounds : RectangleD) 
+DoHitTest(in point : PointD, in hitTestlnfo : DiagramHitTestlnfo) : bool 
+OnPaintShape(in paintArgs : DiagramPaintEventArgs) 
+OnPaintSelection(in paintArgs : DiagramPaintEventArgs) 
+OnPaintFeedback(in paintArgs : DiagramPaintEventArgs) 
+OnMouseDown(in mouseArgs : DiagramMouseEventArgs) 
+OnMouseMove(in mouseArgs : DiagramMouseEventArgs) 
+OnMouseUp(in mouseArgs : DiagramMouseEventArgs) 
+OnDragOver(in diagramDragArgs : DiagramDragEventArgs) 
+OnDragDrop(in diagramDragArgs : DiagramDragEventArgs) 
+OnKeyDown(in keyArgs : DiagramKeyEventArgs) 
+OnKeyUp(in keyArgs : DiagramKeyEventArgs) 
+OnKeyPress(in keyPressArgs : DiagramKeyPressEventArgs) 
+ShapeFields() : ShapeFieldCollection 
+AddChild(in childShape : ShapeElement) 
+Parent() : ShapeElement 
+Diagram() : Diagram 
+Children() : IList 

#ShapeGeometry() : ShapeGeometry 
+AbsoluteBoundingBox() : RectangleD 
+BoundingBox() : RectangleD 
+ZOrder() : double 
+StyleSet() : StyleSet 
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NodeShape 

+AbsoluteBounds() : RectangleD 
+Bounds() : RectangleD 
+Location() : PointD 
+Size() : SizeD 

+BoundsRules() : BoundsRules 

-GetCompliantBounds(in proposedBounds : RectangleD) : RectangleD 
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Diagram 

+SnapToGrid() : bool 
+ShowGrid() : bool 

+Associate(in designSurface : DesignSurface) 
+Unassociate(in designSurface : DesignSurface) 
+Graph() : GraphWrapper 
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Managed 
Code 



Shape 



-metaShapeGuid : Guid 



boundsMetaAttributeGuid : Guid 



graphWrapper : GraphWrapper 
styleSet : StyleSet 
accessibleObject : AccessibleObject 

0 



IMS!" 



GraphWrapper 



•graph : GraphClass 
•shapeMap : HybridDictionary 
•guidMap : HybridDictionary 
recorded Nodes : Array List 
-recorded Edges : Array List 
graphObjectID : int 



IMS: 



GraphLayoutObject 



TMST 



#graphWrapper : GraphWrapper 
-layoutObjectID : int 
-layoutObject : ILayoutObject 



GraphNode 



-fromNodeRoIeEdges : ArrayList 
-toNodeRoleEdges : ArrayList 



TMST 



GraphEdge 



-oldPoints : PointFQ 



VSGraph 
Interop 
DLL 
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CommandSet 
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ShapeField 

-defaultVisibilrty : bool = true 
-defaultEditability : bool = false 

-defaultPenID : int = (int)DesignSurfacePens.ShapeOutline 
-defaultBackgroundBrushID : int = (int)DesignSurfaceBrushes.ShapeBackgrounc 
-associated I MS Property : Associated I MS Property = null 

_____ _____ 

+DoPaint(in g : Graphics, in parentShape : Shape) 
+DoHitTest(in pt : PointF, in parentShape : Shape) : bool 
+BeginEdit(in parentShape : Shape) 
+EndEdit(in parentShape : Shape) 
+DefaultVisibility() : bool 
+DefaultEditability() : bool 
+DefaultPenlD() : int 
+DefaultBackgroundBrushlD() : int 
+GetValue(in parentShape : Shape) : object 
+GetPenlD(in parentShape : Shape) : int 
+GetBackgroundBrushlD(in parentShape : Shape) : int 
+GetPen(in parentShape : Shape) : Pen 
+GetBackgroundBrush(in parentShape : Shape) : Brush 
+GetBounds(in parentShape : Shape) : RectangleF 
+GetVisible(in parentShape : Shape) : bool 
+GetEditable(in parentShape : Shape) : bool 
+AssociateValueWith(in store : Store, in metaAttributeGuid : Guid) 









TextField 


ImageField 


-defaultFontID : int = Designs urfaceFonts.ShapeText 
-defaultTextBrushID : int = DesignSurfaceBrushes.ShapeText 
-defaultStringFormat : int = null 




+DoPaint(in g : Graphics, in parentShape : Shape) 
+lmageField() 


+DoPaint(in g : Graphics, in parentShape : Shape) 
+TextField() 
+DefaultFont!D() : int 
+DefaultTextBrushlD() : int 
+DefaultStringFormat() : StringFormat 
+GetFontlD(in parentShape : Shape) : int 
+GetTextBrushlD(in parentShape : Shape) : int 
+GetFont(in parentShape : Shape) : Font 
+GetTextBrush(in parentShape : Shape) : Brush 
+GetStringFormat(in parentShape : Shape) : StringFormat 
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ParentShapeHasRelativeChildShapes 



-metaChildRoteGuid : Guid 



-metaParentRoleGuid : Guid 



-metaHasGuid : Guid 



+MetaChildShapeRoleGuidO : Guid 



+MetaParentShapeRoleGuid() : Guid 



+MetaContainsGuid() : Guid 



+ParentShapeHasRelativeChildShapes(in store : Store, in bag : ModelDataBag) 
+ParentShape() : ShapeElement 
+ChildShape() : ShapeElement 
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ParentShapeContainsNestedChildShapes 



-metaChildRoteGuid : Guid 



-metaParentRoleGuid : Guid 



-metaContainsGuid : Guid 



^ +MetaChildShapeRoleGuidO : Guid 



+MetaParentShapeRoleGuidQ : Guid 



+MetaContainsGuidQ : Guid 



+ParentShapeContainsNestedChildShapes(in store : Store, in bag : ModelDataBag) 
+ParentShape() : ShapeElement 
+ChildShape() : ShapeElement 



ShapeElement 



+ParentShape() : ShapeElement 

+NestedChildShapes() : ShapeElementMoveableCollection 
+Re!ativeChildShapes() : ShapeElementMoveableCollection 



FIG. 19 
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AnchorTarget 



+Side : Edge 
+Margin : float 
+Percentage : fbat 



+AnchorTarget(in side : Edge, in margh : fbat, in percentage : float) 
+GetCoordinate(h parent : ShapeElement) : float 



AnchorTarget SizeToContent 

+MaximumSize : double 

+AnchorTargetSizeToContent(h maxSize : double) 
+AnchorTargetSizeToContent(h maxSize : double, in margin : float) 
+AnchorTargetSizeToContent(in maxSize : double, h margin : float in percentage : float) 
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ShapeBement 



+V*Bible : bool = true 
+Collapse() ~~ 
+Expand() 



FIG. 23 
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PORT CONNECTION DIRECTION DETERMINATION 



DIRECTION OF ENTRY 
EXTERNALLY IS INCREASING ^- 2370 




Port 



Nested 
NodeShape 



NodeShape containing Nested shapes 



FIG. 23A 




ComplexShape 







Diagram 





[StyleSet("ORM.Predicate")] 
BrowsablePens("Default")] 
BrowsableBrushes("Default", "Constraint")] 
BrowsableFonts("Default")] 



Predicate 



[StyleSet("ORM. Diagram")] 
[NamedFont("Default", PointSize=8)] 
[NamedBrushfConstraint", ColorlD=KnownColor. Purple)] 
BrowsablePens("Default")] 

BrowsableBrushesfDefault", "Canvas" ."Constraint")] 
BrowsableFonts("Default")] 



OrmDiagram 



FIG. 24A 



Shape 
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[StyleSet("ORM.ObjectType")J 
[NamedPen("Default", ColorlD=KnownColor.Blue)] 
[NamedBrushfDefault", ColorlD=KnownColor.LightCyan)] 
[NamedBrush("Extemal", BasedOn="default", HatchStyle= 
HatchStyle.Plaid, HatchStylelslmmutable=true)] 



ObjectType 



StyleSetfORM.EntityType")] 
[NamedPen("Default", DashStyle=DashStyle.Solid, 

DashStylelslmmutable=true, Browsable=true)] 
[NamedFont("RefMode", ltalic=true, BasedOn="default", 

PointSizeScaling=0.75,PointSizelslmmutable, 

Browsable=true)] 
[BrowsablePens("Default")] 

[BrowsableBrushes("Default", "External", "Constraint")] 
[BrowsableFonts("Default", "RefMode")] 



EntityType 



StyleSet("ORM.ValueType")] 
[NamedPen("Default", DashStyle=DashStyle.Dash, 

DashStylelslmmutable=true)] 
[BrowsablePens("Default")] 
[BrowsableBrushes("Default", "Constraint")] 
[BrowsableFonts("Default")] 



ValueType 



FIG. 24B 



Shape 
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[StyleSet("ORM.Role")] 

[NamedBrush("Default", ColorlD=KnownColor.Wheat)] 
[BrowsablePens("Default")] 
[BrowsableBrushes("Default", "Constraint")] 



Role 



BubbleConstraint 



StyleSet("ORM.BubtypeConstraint")] 
[BrowsablePens("Default")] 
[BrowsableBrushes("Default", "Constraint")] 
[BrowsableFonts("Default")] 



SubsetConstraint 



FIG. 24C 
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Attribute 



[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
true, lnherited=true)] 



NamedPenAttribute 
+Name: string 

+BasedOn : NamedPenAttribute 
+Colorld: KnownColor 

+ColorScaling: float 

+Colorlslmmutable: bool 
+Weight: float 

+WeightScaling: float 

+Weightlslmmutable: bool 
+DashStyle 
+DashPattern 

+DashStylelslmmutable: bool 
+PenAlignment 

+PenAlignmentlslmmutable: bool 
+PenType 

+PenTypelslmmutable: bool 
+StartCap 

+StartCaplslmmutable: bool 
+EndCap 

+EndCaplslmmutable: bool 
+MiterLimit: float 

+MiterLimitlslmmutable: bool 
+DashCap 

+DashCaplslmmutable: bool 
+DashOffset: float 

+DashCaplslmmutable: bool 

+NamedPenAttribute(in, name: string) 
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Attribute 




[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
true, lnherited=true)] 

NamedColorAttribute 
+Name: string 

+BasedOn : NamedColorAttribute 

+Colorld: KnownColor 

+ColorScaling: float 

+NamedColorAttribute(in, name: string) 



[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
true, lnherited=true)] 



NamedFontAttribute 

+Name: string 

+BasedOn : NamedFontAttribute 
+FontFace: string 

+FontFacelslmmutable: bool 
+Bold: bool 

+Boldlslmmutable: bool 
+ltalic: bool 

+ltaliclslmmutable: bool 
+Strikeout: book 

+Strikeoutlslmmutable: bool 
+Underline: bool 

+Underlinelslmmutable: bool 
+PointSize: float 

+PointSizeScaling: float 

+PointSizelslmmutable: bool 

+NamedFontAttribute(in, name: string) 



Attribute 
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[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
true, lnherited=true)] 



NamedBrushAttribute 




+Name: string 

+CustomBrush 

+CustomBrushlslmmutable: bool 
+BasedOn: NamedBrushAttribute 

+ColorlD: KnownColor 

+ColorScaling: float 

+Colorlslmmutable: bool 

+HatchStyle 

+HatchStylelslmmutable: bool 

+BackgroundColorlD: KnownColor 

+BackgroundColorScaling: float 
+BackgroundColorlslmmutable: bool 

+ForegroundColorlD: KnownColor 

+ForegroundColorScaling: float 
+ForegroundColorlslmmutable: bool 




+NamedBrushAttribute(in, name: string) 



FIG. 25C 



Attribute 



[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
false, lnherited=false)] 

ResourceSetAttribute 

+Name: string 

+StyleSetAttribute(in, name: string) 

[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
false, lnherited=false)] 

BrowsablePensAttribute 
+NamedPens[1..*]: string 

+BrowsablePensAttribute(in, namedPens: string[]) 

[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
false, lnherited=false)] 

BrowsableBrushesAttribute 
+NamedBrushes[1..*]: string 

+BrowsableBrushesAttribute(in, namedBrushes: string[]) 



[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
false, lnherited=false)] 



BrowsableFontsAttribute 




+NamedFonts[1..*]: string 




+BrowsableFontsAttribute(in, namedFonts: string[]) 




[AttributeUsage(AttributeTargets.Class.AllowMultiple= 
false, lnherited=false)] 


BrowsableColorAttribute 




+NamedColors[1..*]: string 




+BrowsableColorsAttribute(in, namedColors: stringQ) 
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Example: Folding to a Shape 
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vectorXY potentiaIXY 



Angle of 
incidence 
formed by 
the vector 



Resultant 
Point at 
intersection of 
line with the 

shape 
perimeter 



Bounding Box 
as known by 
the Graph 
Object 




FIG. 27 
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appStyleSet : ApplicationStyleSet 



-Parent : StyleSet 



+GetPen(in penld) : Pen 
+GetPenDescriptor(in penld) : PenDescriptor 
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classStyleSet : StyleSet 



-Parent : StyleSet 



+GetPen(in penld) : Pen 
+GetPenDescriptor(in penld) : PenDescriptor 



instanceStyleSet : StyleSet 



Parent : StyleSet 



+GetPen(in penld) : Pen 
+GetPenDescriptor(in penld) : PenDescriptor 



PenDescriptor 



penlnfo : PenStyleSetlnfo 
-pen : Pen 



IT 



PenStyleSetlnfo 



FIG. 30 
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ShapeSubFietd 



+ShapeSubField() 

+GetFocusable{in parentShape : ShapeElement, in parentField : ShapeField) : boot 
+GetSelectable(in parentShape : ShapeElement, in parentField : ShapeField) : bool 

+GetPotentialMouseAction(in mouseButtons : MouseButtons, in point : PointD, in hitTestlnfo : DiagramHitTestlnfo) : MouseAction 
+OnKeyDown(in keyArgs : DiagramKeyEventArgs) 
+OnKeyUp(in keyArgs : DiagramKeyEventArgs) 

+OnKeyPress(in keyPressArgs : DiagramKeyPressEventArgs) 
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Diagramftem 


-shape : ShapeElement = null 




-field : ShapeField = null 




-subField : ShapeSubField = null 





+Diagramltem() 

+Diagramltem(in shape : ShapeElement) 

+Diagramltem(in shape : ShapeElement, in field : ShapeField) 

+Diagramltem(in shape : ShapeElement, in field : ShapeField, in subField : ShapeSubField) 
+Shape() : ShapeElement 
+Field() : ShapeField 
+SubField() : ShapeSubField 

+Setltem(in shape : ShapeElement) 1 
+Setltem(in shape : ShapeElement, in field : ShapeField) j 
+Setltem(in shape : ShapeElement, in field : ShapeField, in subField : ShapeSubField) 
+CanSelect() : bool 
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DiagramHitTestlnfo 

-diagramClientView : DiagramClientView = null 
-hitltem : Diagramltem = null 
-hitGrabHandle : GrabHandle = null 

-QtnPtyHitltem ; pja^ramltem = new DiagramitemO 

+DiagramHitTestlnfo(in diagramClientView : DiagramClientView) 
+DiagramClientView() : DiagramClientView 
+HitDiagramltem() : Diagramltem 

+HitGrabHandle() : GrabHandle 
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ShapeField 

+DoPaint(in e : DiagramPaintEventArgs, in parentShape : ShapeElement) 

+DoHitTest(in point : PointD, in parentShape : ShapeElement, in diagramHitTestlnfo : DiagramHitTestlnfo) 
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SelectedShapesCollection 

-diagram I temCollection : DiagramltemCollection = new Diagram ltemCollection() 
-selectionChanging : bool = false 
-diagramClientView : DiagramClientView = null 
-focusedltem : Diagram Item = null 

-anchorltem : Diagramltem - null 

+SelectedShapesCollection(in diagramClientView : DiagramClientView) 

+Primaryltem() : Diagramltem 

+ Focused I tern () : Diagramltem 

+Anchorltem() : Diagramltem 

+Add(in diagramltem : Diagramltem) 

+Remove(in diagramltem : Diagramltem) 

+Set(in diagramltem : Diagramltem) 

+Add(in diagramltems : DiagramltemCollection) 

+Remove(in diagramltems : DiagramltemCollection) 

+Set(in diagramltems : DiagramltemCollection) 

+Toggle(in diagramltems : DiagramltemCollection) 

+Clear() 

+Contains(in diagramltem : Diagramltem) : bool 
-lnvalidate() 

+Count() : int 
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SelectedShapesCollection 

+SelectedShapesCollection(in diagramClientView : DiagramClientView) 
+Primaryltem() : Diagramltem 
+Focusedltem() : Diagramltem 
+Anchorltem() : Diagramltem 
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